localized to the descending thoracic and abdominal aorta was observed in a 19-year-old girl with interruption of the aorta (type A) and a ventricular septal defect. She died from rupture of saccular aneurysm of the pulmonary trunk. The descending thoracic and abdominal aorta showed marked thrombogenic, lamellar thickening of the intima. In contrast, no significant arteriosclerosis was detected in the ascending aorta. Several factors including diffuse sludging of blood, mural thrombosis and hemodynamicchanges, in close association with polycythemia, are hypothesized to be causative factors in the development of this lesion.
Introduction
Almost all patients with aortic arch interruption die within the first month of life unless treated surgically (1) and rarely reach adulthood (2) . In aortic arch interruption, the descending aorta is supplied by mixed venous blood with relatively low pressure through the ductus arteriosus following birth. Wehave encountered a 1 9-year-old patient with aortic arch interruption whose descending aorta showedunique pathologic changes.
Case Report This is a case ofa 19-year-old girl who was born ofa normal delivery. However, her mother had cardia valvular disease and died at 40 years of age. A previous child had died at birth due to a cardiac anomaly.
The patient was diagnosed as having cardiac disease soon after birth. In primary school, she had suffered from several episodes of bloody sputum, stridor, dyspnea on effort and marked cyanosis of the lower part of the body (differential cyanosis).
At 10 years of age, cardiac catheterization and angiography performed at our hospital (November 1 97 1 ) dem- Internal Medicine Vol. 35, No. 5 (May 1996) was 150/70 mmHgand that in her legs 140/68 mmHg.There was no laterality of the pressure. The pulmonary componentof the second heart sound ausculating in her pulmonary area was prominent. A basal pansystolic murmurdue to ventricular septal defect (Levine V/VI) and a diastolic pulmonary regurgitant murmur (Levine III/VI) accompanied by a thrill were also detected. No continuous murmur was audible. Her liver was enlarged and palpable 3 cms below the right costal margin. Edemawas not observed in her lower extremities. A chest X-ray film revealed the absence of an aortic knob and prominent dilatation of the pulmonary artery. The cardiothoracic ratio was 57% (Fig. la ). An electrocardiogram demonstrated right ventricular hypertrophy (Fig. lb) . One hour following admission, she complained of a recurrence of the severe chest pain and died suddenly. An echocardiographic study was not performed.
Pathological Findings
The pericardial cavity was distended with 500 ml fresh blood originating from a 2.8 cm linear tear in the main pulmonary trunk. The heart weighed 280 g. The right ventricle was markedly hypertrophied (thickness of the compact layer was 7.8 mmin the inflow tract and 10.8 mmin the outflow tract). A ventricular septal defect (7.2x15.8 mmon the right ventricular side and 8.6x15 mmon the left ventricular side) was observed in the membranousportion. The root of the pulmonary artery was 20 mmin diameter and the main pulmonary artery was dilated to 40 mmin diameter. There was no subaortic obstruction. Apersistent ductus arteriosus connected the main pulmonary artery and the descending aorta (1 1 mmin diameter) . The aortic root measured 16 mmin diameter. The inner surface of the ascending artery was smooth and revealed no atherosclerosis. In contrast, marked thickening with a wrinkled appearance was observed in the descending thoracic aorta and abdominal aorta ( Fig. 2a and 2b) . The circumference of the descending thoracic aortajust distal to the ductus was 54 mm, and that of the proximal segment of the abdominal aorta was 54 mm.There was no obstructive narrowing in the major branches of the aorta. Histologically, the medial layer of the main pulmonary artery showed marked disruption of the elastic layers and the accumulation of glycosaminoglycans. In the aneurysmal segment, the tunica media was ruptured (Fig. 3a) . In the ascending aorta, no significant arteriosclerotic lesion was present, although the lamellar units of the tunica media were disturbed focally (Fig. 3b) .
In the descending thoracic and abdominal aortas, lamellar fibroelastic thickening of the intima and adhesion of the fresh and organizing thrombi were frequently observed ( Fig. 3c and   3d ). Fibrinogen was detected on the surface of these thickened lamellar structures (Fig. 4) . A few cholesterol crystals and foam cells were observed in the area of the lamellar thickened intima. The elastic layer and medial smooth muscles were also damaged.
Discussion
In this patient, the cause of death was rupture of the wall of a pulmonary artery aneurysm, which demonstrated severe cystic medial necrosis and elastin fragmentation attributable to the pulmonary hypertension (4) (5) (6) (7) . The most interesting finding in this case was the arteriosclerosis involving the descending thoracic and abdominal aortas. Although laboratory data on admission were incomplete because of the patient's sudden death, she had no cardiovascular risk factors for atherosclerosis. The lesion consisted of fibrous connective tissue and superimposing thrombi. Organizing process of the adhesive thrombi (8, 9) was frequently observed (Fig. 4) . The atherosclerotic changes in the intima were minimal.
Several causative factors may have been involved in the development of the lesion: 1) sludging of blood due to erythrocytemia, 2) relatively low blood pressure, 3) a congenital vascular defect in the aorta, 4) focal hypercoagulability induced by turbulent flow through the ductus, and 5) hypoxia in the descending aorta.
In congenital heart disease in adolescents and adults, systemic hypercoagulability due to polycythemia frequently occurs, resulting in systemic thromboembolism ( 10). Thus, thrombus formation in the descending thoracic aorta may have occurred in association with polycythemia vera (1 1). In the present patient, the relative hypotension in the descending aorta mayhave caused changes in the vascular wall. The sludging of blood in the low-pressured aorta may have caused mural thrombi which produced an irregular, but otherwise diffuse, intimal thickening. However, this patient had no history of systemic thromboembolism. The possibility ofturbulent flow can be excluded, because post-stenotic dilatation was absent in this patient. In patients with typical coarctation of the aorta, in which the descending aorta is constantly exposed to turbulent flow, arteriosclerotic changes are restricted to the ascending aorta and the area of poststenotic dilatation (12).
Such lesions were not observed in the present patient. Although, it is well known that the abdominal aorta does not contain vasa vasorum, in contrast to the thoracic aorta (13), it is unlikely that a congenital defect of the media induced the intimal change, since the basic structure of the media was preserved in the ascending and descending thoracic aortas. The major clinical differences between the ascending aorta and the descending aorta in this case were the blood pressure and oxygen content findings. The hypoxia may have directly injured the permeability of the endothelium (14). The injured intima lost its protective function against thrombus formation. Hypoxiahas been considered as a major factor in experimental atherosclerosis of rabbits (15, 16). However, a relationship between hypoxia and atherosclerosis in humanshas not been demonstrated except for atherosclerosis related to smoking (17) .
In conclusion, we hypothesized that the thrombosclerosis (18) of the descending aorta in this patient was caused by sludging of the blood and hemodynamic changes, in close association with erythrocytemia related to her condition.
